Supplementary Figures S1-S8 Supplementary Methods 2 SUPPLEMENTARY FIGURES Supplementary Figure S1 Generation of FILIP-knockout mice (a) The targeting vector and mutant allele used to create the FILIP-knockout mice are
(c) FILIP is involved in actin localisation. Actin fibres were visualised using Alexa 568-conjugated phalloidin. The transfected cells expressed GFP. 7 (d) The data from 3 independent culture dishes, with 308 control cells and 311 FILIP-expressing cells, are shown; ** p<0.00001 (Fisher's exact test, two-tailed) .
(e) Treatment with vehicle (DMSO) did not influence the stress fibre-like subcellular distribution of NMHC IIb. In contrast, treatment with 100 µM blebbistatin altered the subcellular distribution of NMHC IIb from fibre-like to granular. An inset shows the granular distribution of NMHC IIb.
(f) The distribution of NMHC IIb was analysed in 3 independent culture dishes in which cells were treated with vehicle only (DMSO, n = 309) and 100 µM blebbistatin (n = 309); ** p<0.00001 (Fisher's exact test, two-tailed). 
Construction of targeting vectors
To generate the FILIP-knockout mice, a targeting vector was constructed in which β-galactosidase followed the first 162 bp of exon 5 of FILIP in frame, and the rest of exon 5 and a portion of intron 5 were replaced with the PGK-neo cassette 45 . To construct the targeting vector, a BamHI-SpeI fragment that contained 162 bp of exon 5 was ligated to the β-galactosidase gene followed by the PGK-neo cassette. We inserted this 5' region of exon 5-, β-galactosidase-, PGK-neo-containing fragment and a 1.8 kb FILIP genomic fragment, which consisted of intron 5 and a portion of exon 6, into a ClaI site and a SalI-KpnI site of the pBluescript SK (Agilent Technologies, Inc., Santa Clara, CA), respectively, in which the SspI fragment was replaced with the PGK-tk cassette 44 .
Generation of FILIP-knockout mice
The targeting vectors were linearised by NotI digestion, electroporated into 1 x 10 7 embryonic stem (ES) cells and selected with G418 (Life Technologies Corporation, Grand Island, NY) and ganciclovir (F. Hoffmann-La Roche, Basel, Switzerland).
Resistant colonies were selected, expanded and screened for homologous recombination by conventional Southern blot analyses 40 . ES cells that were heterozygous for the FILIP mutation were injected into E3 blastocysts taken from C57BL/6J mice. The ES-cell-injected blastocysts were transferred into the uteri of pseudopregnant ICR females (Japan SLC, Shizuoka, Japan). Chimeric mice were mated with C57BL/6J mice (Japan SLC), and germline transmission was confirmed through Southern blot analyses.
Brother-sister mating was then performed to generate homozygous mutants.
Vector construction
The full-length rat L-FILIP cDNA was amplified using PCR and inserted into the pCAGGS vector 38 , which contains 3 x FLAG sequences and IRES GFP (pCAGGS FILIP IRES GFP). The empty-vector control was the pCAGGS vector expressing IRES GFP (pCAGGS IRES GFP). Vectors that express a truncated form of FILIP were constructed using the KOD-plus-mutagenesis kit (TOYOBO CO., LTD, Tokyo, Japan). 
Northern blot analysis
Two or 5 µg of poly(A)+ RNA from embryonic brains was blotted onto a Hybond N nylon membrane (GE Healthcare Life Sciences, Piscataway, NJ) after agarose-formaldehyde gel electrophoresis. Details of the mRNA extraction and hybridisation procedures are described elsewhere 40, 45 . A probe matching approximately 1 kb of the mouse FILIP cDNA was used for northern blot analyses. Filters were re-hybridised with a [α-32 P]-labelled, 0.85-kb fragment of mouse glyceraldehyde-3-phosphate dehydrogenase (Gapdh).
Histochemical detection of β β-galactosidase and immunostaining
After fixation with 4% paraformaldehyde (PFA), the brains were cut into 30-µm sections with a cryostat. The sections were stained with X-gal staining solution (1 17 mg/ml X-gal, 2 mM MgCl 2 , 5 mM K 3 Fe(CN) 6 , 5 mM K 4 Fe(CN) 6 , 0.01% NP-40) at 
Golgi staining method
The FD Rapid GolgiStain kit (FD Neurotechnologies, Inc., Ellicott City, MD) was used for Golgi-Cox staining according to the manufacturer's protocol. The spine morphology in piriform layer II neurons was classified according to Harris's report 41 . "Stress fibre-like distribution" indicates that the cells had thick fibres that are longer than the diameter of the nucleus. "Granular distribution" indicates that the cells lacked thick, long fibres but had intracellular particle-like spots.
Cell culture, DNA transfection and immunocytochemistry

Primary culture of neurons from the hippocampus and the piriform cortex
The hippocampi and piriform cortices were dissected at E17.5. The samples were incubated in an enzyme solution that contained 90 U of papain in 1 ml PBS for 20 min at 37°C. Then, the dissociated cells were collected and plated on polyethyleneimine-coated coverslips in DMEM containing 10% FBS. After the cells attached to the coverslips, the medium was changed to growth medium, which was a min to allow the actin to polymerise in the solution. The solution was centrifuged at 17,000 ×g for 60 min, and the supernatant was recovered as the cleared cytosolic fraction (CCS).
Western blot analyses and anti-FILIP antisera
The cortices of the ICR mouse brains were dissected out and homogenised in lysis buffer containing 150 mM NaCl, 20 mM Tris-HCl (pH 7.4), 1% Triton X-100, 5 mM sodium pyrophosphate, 50 mM NaF, 10 mM β-glycerophosphate and proteinase inhibitor cocktail. The insoluble materials were removed by centrifugation at 14,500 ×g for 60 min at 4°C. The hearts were extracted from the mice and homogenised in lysis buffer containing 40 mM HEPES-KOH (pH 7.5), 5 mM ATP, 2 mM EDTA and proteinase inhibitor cocktail. The insoluble materials were removed by centrifugation at 14,500 ×g for 60 min at 4°C. The protein concentration was measured using protein assay CBB solution (Nacalai tesque). Protein lysates (5 µg of cortices and heart protein) or immunoprecipitation products were separated by SDS-PAGE and transferred onto
